Scorbutic and fasted guinea pig sera contain an insulin-like growth factor I-reversible inhibitor of proteoglycan and collagen synthesis in chick embryo chondrocytes and adult human skin fibroblasts.
Chick embryo chondrocytes cultured in sera from scorbutic and fasted guinea pigs exhibited decreases in collagen and proteoglycan production to about 30-50% of control values (I. Oyamada et al., 1988, Biochem. Biophys. Res. Commun. 152, 1490-1496). Here we show by pulse-chase labeling experiments that in the chondrocyte system, as in the cartilage of scorbutic and fasted guinea pigs, decreased incorporation of precursor into collagen was due to decreased synthesis rather than to increased degradation. There was a concomitant decrease in type II procollagen mRNA to about 32% of the control level. As in scorbutic cartilage, proteoglycan synthesis by chondrocytes in scorbutic serum was blocked at the stage of glycosaminoglycan chain initiation. Scorbutic and fasted guinea pig sera also caused a 50-60% decrease in the rates of collagen and proteoglycan synthesis in adult human skin fibroblasts, which synthesize mainly type I collagen. Decreased matrix synthesis in both cell types resulted from the presence of an inhibitor in scorbutic and fasted sera. Elevated cortisol levels in these sera were not responsible for inhibition, as determined by the addition of dexamethasone to chondrocytes cultured in normal serum. Insulin-like growth factor I (IGF-I, 300-350 ng/ml) reversed the inhibition of extracellular matrix synthesis by scorbutic and fasted guinea pig sera in both cell types and prevented the decrease in type II procollagen mRNA in chondrocytes. Therefore, in addition to its established role in proteoglycan metabolism, IGF-I also regulates the synthesis of several collagen types. An increase in the circulating inhibitor of IGF-I action thus could lead to the negative regulation of collagen and cartilage proteoglycan synthesis that occurs in ascorbate-deficient and fasted guinea pigs.